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Subject: MCNP Neutron Library T16 2003
Executive Summary

A new MCNP continuous-energy neutron library has been created. The library is named

T16 2003, and includes data for 15 target isotopes based on recent evaluations performed by the
LANL Nuclear Physics Group T-16. Data are provided for H, 22U, 23U, 24U, #°u, Z°U, #'U,
28y, 29y, 20y, 41y, Z'Np, 2Py, *Am, and #**Am. Room-temperature tables have been
created for each of the 15 isotopes (ZAID endings of “.69c”), tables at 3000 K have been created
for each isotope except *H and 2*’Np (ZAID endings of “.68c”), and 77 K tables have been
created for 2°U, 28U, and *°Pu (ZAID endings of “.67c”). As of 09/07/2004 the data tables on
T16 2003 WI|| become the defaults for these 15 isotopes for Monte Carlo users of the ICN or X-
Divison LAN computing systems at Los Alamos.

Background

Severa MCNP [Ref. 1] neutron libraries based on ENDF/B-VI evauations have been made
available by Group X-5 at Los Alamos. The most recent are named ENDF66 and ACTI.
ENDFG66 [Ref. 2] is based on ENDF/B-VI Release 6 and provides data for 173 nuclides. ACTI
[Ref. 3] is based on ENDF/B-VI| Release 8 and provides data for 41 nuclides.

Release 8 was the final release of ENDF/B-VI (finalized by CSEWG in October 2001). The next
release of ENDF is planned to be ENDF/B-VII. Current plans are for ENDF/B-VII to be
distributed by CSEWG in December 2005.

In the interim between ENDF/B-VI Release 8 and ENDF/B- VI, various organizations have
developed updated evaluations intended to be tested as candidates for ENDF/B-VII. Los Alamos
has been aleading participant in this activity, primarily focusing on actinides. It islargely from
this work that the data on T16_2003 have been gathered. One must be aware that there is no
guarantee that the evaluations represented on T16_2003 will actually be identical to those
released in ENDF/B-VII (in fact, Los Alamos Group T-16 has already worked on refined
versions of U-235, U-238, and Pu-239 beyond those provided on T16_2003).

| sotopes Availableon T16 2003

Data are provided for 15 target isotopes on T16_2003. Table 1 lists the isotopes, the ZAID(s) for
each isotope, and a reference to the original evaluated data.



Table 1. Data Tables Available on T16 2003 Library

Isotope | Evaluation Reference | Processing Temperature(K)| ZAID
H-3 4 293.6 1003.69¢c
U-232 5,6 293.6 92232.69c

3000.0 92232.68c

U-233 6,7 293.6 92233.69c
3000.0 92233.68c

U-234 5,6 293.6 92234.69c
3000.0 92234.68c

U-235 6 77.0 92235.67¢
293.6 92235.69c

3000.0 92235.68¢

U-236 6 293.6 92236.69c
3000.0 92236.68c

U-237 6, 8 293.6 92237.69c
3000.0 92237.68c

U-238 6 77.0 92238.67c
293.6 92238.69c

3000.0 92238.68c

U-239 6, 8 293.6 92239.69c
3000.0 92239.68c

U-240 6 293.6 92240.69c
3000.0 92240.68c

U-241 6, 8 293.6 92241.69c
3000.0 92241.68c

Np-237 9 293.6 93237.69c
Pu-239 9,10 77.0 94239.67c
293.6 94239.69c

3000.0 94239.68c




Isotope | Evaluation Reference | Processing Temperature (K) ZAID

Am-241 11 293.6 95241.69c
3000.0 95241.68c

Am243 12 293.6 95243.69c
3000.0 95243.68c

Relative to ENDF/B-VI, the recent H-3 evaluation features a substantial increase in the elastic
scattering cross section below ~ 1 MeV and a substantial reduction in the (n,2n) cross section.

The uranium data have resulted from a comprehensive re-evauation for these isotopes. Severa
changes have been made relative to ENDF/B-VI. A good overview of the updated uranium
evaluations and data testing results may be found in Reference 5.

The updated Np-237 evaluation differs from the ENDF/B-VI evaluation only through a small
increase in the fission cross section in the fast energy range (~ 1-5 MeV) and a more substantial
fission cross section increase above 15 MeV.

The Pu-239 evaluation does include the (n,2n) cross section resulting from the now famous
GEANIE measurements and GNASH modeling [Ref. 10], although the current evaluation
specifies alower value of the (n,2n) cross section from threshold to 6.5 MeV. In addition there
have been modest but important updates to the fission cross section, fission nubar, and fission
neutron energy spectrum relative to the ENDF/B-V1 evaluation.

The Am241 evaluation was performed in 2003, and focused on the (n,2n), fission, and capture
reaction (cross section and branching) channels.

The Am243 evaluation is actualy from ENDF/B-VI Release 5. It was performed by T-16 back
in 1996. The datatable 95243.69c on T16 2003 is actually identical to the data set 95243.66¢
previoudy released as part of ENDF66. We have chosen to include data for Am-243 on the
T16_2003 MCNP library for consistency with a recently-released multigroup data library [Ref.
13].

For additiona details on the updates in the evaluations, see the References or contact us.
Data Available on T16 2003

All of the most recent MCNP neutron physics enhancements are supported by dataon T16_2003.
These enhancements include detailed delayed- neutron spectra, unresolved-resonance probability
tables, and tabular angular distributions. See Appendix A for the MCNP Table G.2 listing
regarding the data tableson T16_2003. A full listing for all current MCNP data is available at
http://www-xdiv.lanl.gov/PROJECTS/DATA/nuclear/doc/A ppendix_G.html



The processing and verification strategy for T16 2003 is essentially identical to that described in
Ref. 2. Appendix B includes detailed information of the creation of these libraries needed for X-
5 archiving purposes.

T16_2003 Library Availability

The T16_2003 library will be made available to (open and secure) ICN and X-Division LAN
users at Los Alamos on 09/07/2004. Los Alamos users who would like to test the new data
before that date should contact us. The library will be sent to RSICC for external distribution
later during the summer of 2004.

The Los Alamos xsdir file will be updated at the time of the release of T16_2003 such that the
data tables therein contained will become the default data tables for these 15 isotopes. Those
users who do not fully specify ZAIDs will therefore see differences in results for problems
containing any of the 15 isotopes provided on T16 2003. All users, of course, may request data
tables from T16_2003 by specifying full ZAIDs according to Table I; e.g., 92235.69c.

Summary

The continuous-energy MCNP neutron library T16 2003 based upon recent Los Alamos Group
T-16 evaluations for 15 isotopes has been created and made available. The majority of the
evaluations represented on T16 2003 are intended to be tested as candidates for ENDF/B- VI,
although there is no guarantee that the evaluations represented on T16_2003 will actually be
identical to those released in ENDF/B-VII. As of 09/07/2004 the data tables on T16 2003 will
become the defaults for the 15 isotopesfor Monte Carlo users of the ICN or X-Divison LAN
computing systems at Los Alamos.
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Appendix A —“MCNP Manual Appendix G” Information for T16 2003
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Appendix B — Details of Processing Required for X-5 Archiving

The name of the evaluated file used as the source for processing is provided in Table B-1.

Table B-1. Evaluated Files Used for Processing

Isotope | File
H-3 h3gdh (originally transmitted as attachment to Hale 12/18/02 e- mail; updated by
Little to include mf4/mt16 and mf5/mt16 from ENDF/B-VI)

U-232 | u232la2 (originaly transmitted as attachment to Chadwick 03/26/03 e-mail; actually
used dightly updated version from http://t2.1anl.gov/data/data/preVii- neutron/U/232l
dated 04/15/03 -- this version differed from the original only with the inclusion of the
necessary title card)

U-233 | u233la8atransmitted as attachment to Chadwick 03/26/03 e-mail

U-234 | u234lad transmitted as attachment to Chadwick 03/26/03 e-mail

U-235 | u235la9d (originally transmitted as attachment to Chadwick 03/26/03 e- mail; actually
used dightly updated version from http://t2.lanl.gov/data/data/preVii- neutron/U/235I
dated 06/20/03 -- this version differed from the origina only with an updated fission
neutron energy spectrum at 1.e-5 eV incident energy)

U-236 | u236la2d transmitted as attachment to Chadwick 11/26/03 e-mall

U-237 | u237ladb transmitted as attachment to Chadwick 03/26/03 e-mail

U-238 | u238la8h transmitted as attachment to Chadwick 03/26/03 e-mail

U-239 | u239la2b transmitted as attachment to Chadwick 03/26/03 e-mail

U-240 | u240ladd transmitted as attachment to Chadwick 11/26/03 e-mail

U-241 | u241la2b transmitted as attachment to Chadwick 03/26/03 e-mall

Np-237 | np237lalb transmitted as attachment to Chadwick 03/26/03 e-mall

Pu-239 | pu239lard transmitted as attachment to Chadwick 03/26/03 e mail

Am-241 | am241 (from file named Am241.lanl-final attached to 08/04/03 Kawano e- mail)
Am243 | am243e (file obtained from /cfs/endf/6u/neutron/am/243e)

The version of NJOY used in all processing was NJOY 99.50.1.

Most files associated with this job have been archived on open HPSS under the
/hpss/nucldata/archive/mc_data/Libs/t16 2003 subdirectory. The pendf processing files are
archived on open HPSS under the /hpss/nucldata/archive/sn_data /t16 2003 subdirectory.

RCL:rcl




